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This. inention relates- to sna!o, acio_n, devices 
and _more 10articularly to .devices ha3'in rhin 
leaf overccnter spring- 
A:lthongh !rior spring se f he above 
chactr whe. e o elcric swihes are 
commoy operaMd or- sevea!: ions of opera- 
o- with normal- curren, inerrupi.g, caacity 
and give extremely atisfetory service, some 
appMcatio reqre a. spring construction which 
bas  still  eMr lif¢ exPec*ncy and- with 
reltiely hlgher curren inferupting- cpacity 
a has herefore been- avafible in a switch 
of this e wiho inri.ng:, th size: ereof. 
another ulty encouaMred under some on- 
dions wi. cerin structures of- snp action 
devices umg sprng ysem of- the above 
eharact«r having spce: 8tessed-. memes a-nd 
n intermeoEate interon.neced sessed ruera- 
ber i- that in soins, instances, when: the plunger 
haipg: a. pot. conac w!th the intermediate 
member  actuated, on¢ ofï the spced sressed 
mebers. ay ps overcent.er belote the 0the 
i i8 aEt!;cularly- true if: e poin. c0nac- 
 one side of- the 10ngtual: axi of- e iner- 
mete sfressed: member - a conseqùCnce 
fult operation of e device sul in which 
the.fre end of the intercoected tressed mem- 
br.engges boh stops siuganeously, whi¢h 
the- cse of elecric tches ffec bung or 
weloEng, of e sprg-ad in tùD., causi-ng fafluçe 
of he swiMh resuing: in possi-b-destruction 
of,. or - damage. M, oi-ed: appaus. 
&ccongty, it is. an obJe.t- of this invention 
tQ proide an imrvd sn., s9ri;: system with 
Sted mbes: form! ¢ ap spring ss. 
lie, 
sbstia!ly sùltes oevnter moement 
sie t0 mnuctùr 
çher objec and adwntages of the invention 
wiH become apparent rom the followin 
ta:led' descrp.ion- k. i connection wih  the 
accomanin wing, in: which 
snap action witcb. embodying  the present in- 
ventien: 
Hg, 2 is. a e«rged  p- view sliowig  snap 
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action, spring and n ancho l!.ate- f.'. ountJg 
tlÇ 8ame,; 
g.. 3. i:  plan, view:, o . sprin sti; 
Hg 4 i a earged, sectiont: view. taken 
5 stntially alonoE the: line  o£  ure. 1;; nd 
Fig 5 is . moficatio o the. plge 
in g. 4 
Reerring now to tho ings,. the.: inentien 
is shown emboed  an, eletc, sth.. r 
10 oes o illustration, the .tte. compris.es a 
snap, prinoE sys t,_ crrin, a conc 
fo moement between eselecMd- Doitio, 
mound, in a housg 13: o sMtabte: insutg 
materiaL and  plunger 14.m0unMd 
15 ing to actate e. snap spig 
e sp: sprin ssm It- hee 
by spaced compression members 6 nd n i- 
temeate., temion memb.e. .1. AU: one  the 
cçesion members 6 d. the, nsMn memr 
20 ber  1 re inrcoected te orm a ed  £or 
supporting the cn*ac I, ad: fvee . moe b 
t¢e spaced ed c0ntac. * and 2 . e lat-  
r ae ïormed herein b saeed ruerai o!eme 
$eced ' t shoulders $2 nd t3: vesp.ecvel 
25 one. end O. the housing 3. aS by scews 24. . 
e screw are threded intoï condueng, vt¢e, 
such as sleee 2$ formed- in. tho. hous. 
eeccall connected fo a terminal. 29. on e 
exterio.oI- the husi: The Mrmina!:. 
30 is seced M the-sleee as by-a sCre 
desired oe o the contac -$ 
omittd: and an it!ng membe.r ubtitcd 
 fom a s o the. cÇnact «i, 
ends o the. c0ression memrs. 
35 stace a.re.. !votay supoMd 
oed t he en of egs $ of a 
nchor- plate $4: mounted, on  a should 
in the end er: the. housing   opposiM- 
tacts 9 a-nd i , as by a  scre.. $. The  !tter 
40 s¢rew is t-hrede6 inM a sleeye $1 sse, in 
the housg  and'  whc is secud, a 
minal $8 on the exterior o he hoing: as..b, a 
screw . e opsiM, end.of» the; nsioD» 
r. .1 is fixedly mounMd in the h0ng. !n 
45 bodimen o the, vention   cnteve mot, 
i- of the tension member 1. is uti-liz nd 
effected..by seci the end o the: Mnsion 
ber ï beteen a cross piece  o the anchor 
pla 3a and.  washer -2 held in. a. tightl a 
semMed relaon by the scre 6 As. shown 
re 1 e central portion o" e cross piece 
a  is offset relative M e plane of 
to.form a recess for the d oftheteion  mem- 
berï 1 supported: thereon, 
One phoe  of he inventio  concned, with 



locating support means for the compression mem- 
bers 6 relative fo the supported end of the ten- 
sion member !  and locating the position of the 
plunger {4 on the tension member 17 so as to 
provide a switch construction with a relatively 
high mechanical weld breaking capacity, which 
primarily determines the rating of the switch, and 
at the saine rime having a relatively long lire. To 
this end a snap spring construction is provided 
which is formed from suitable materials and in 
which the compressive force acts ata relatively 
large angle with respect to the tensile force so 
that a relatively large force is available for sepa- 
rating the normally open switch contacts. This 
is effected herein by utilizing a spring ,construc- 
tion having a relatively long tension member , 
and relatively shor.t compression members | 6 and 
utilizing relatively long legs 33 for supporting the 
compression members  6. One limit on the length 
oî the legs 33 is the compression members 
since the latter take a permanent set if they are 
bent beyond their elastic limit. Another limit on 
the iength of the legs 33 is that spring lire ex- 
pectancy is dependent upon the ratio betweé the 
length of the legs 33 to the point of support of 
.the Compression members 5 and the length of 
the tension member  7. For greater weld.break- 
ing capacity consistent with long spring lire, the 
ratio between the length of the legs 33 to the 
_length of the tension member ] bas been round 30 
fo be3 fo 5. The length of the tension member 
17 is measured from the point of overhang of 
the cantilever mounted tension member 7 fo 
the point of interconnection between the com- 
pression nd tension members |6 and  respec- 35 
tively. This is shown as the distance A in Fig. 2. 
The length of the legs 33 which determines the 
position of the support of the compression mem- 
ber 6 is measured from the point of overhang 
oî the tension member 7 to the grooves 32. This 4O 
is shown as the distance B in Fig. 2. 
Preferably the plunger  is located ata pesi- 
tion vhich is approximately two-thirds of the 
distance from the point of overhang of the ten- 
-sion member   to the upport of the compression 45 
member 6 or the distance C shown in Fig. 2. In 
other words, the ratio of the distance of the 
plunger  îrom the mounting of the tension 
member ] fo the ]ength of the anchor leg 
(designated by B on Fig. 2) should be 2 .to 3 for 50 
optimum operation. The upper limit for the ratio 
is rather sharply defined as 3 to 4. Thus, if the 
plunger position is changed in the direction to- 
ward the free ends of the legs 33 it bas been 
round that in operating the switch here is a 55 
tendency for sizzling and dead-break at the con- 
tacts ,S nd 2' respectivety. Furthermore this 
location of the plunger  provides a switch con- 
Struction in which there is a low movemen dif- 
îerential which is desirable. The lower ]irait of 
this ratio is hot cleàrly defined but appears to 
be about3 fo 5. When the punger 4 location is 
near the mounted end of the tension member 
 undesirable large forces are encountered in 
swich actuation and thestress at the point of 
overhang of the tension member  which is 
ready the weak point of the snap spring system 
is increased. As the plunger  location 
proaches the mounted end of the tension member 
 the characteristics change from operation to 
 .oPeration and eventualty reach a point where the 
snap spring system !  fai!s fo operate. 
.A specific example of a switch structure em- 
bodying the invention, comprises a stamping 
.:.(see Fig. 3) of bmTllium copper, measuring .0065 
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inch to .0075 inch in thickness. The îormed 
stamping is heat treated in the usual manner fo 
have a tensfle strength of 135,000 fo 195,000 
pounds per square inch and a lockwell hardness 
 of 79 to 81 on the 15N scale. The ovm'all length, 
1, of the stamping 43, as shown, is 1/ inches. 
Using a centerline 4 of a mounting hole 46, .0995 
inch, plus .003 inch, minus .000 inch in diameter 
and having its axis spaced - inch in from the 
10 end oî the tension member |7, the respective 
parts of the stamping bave the following dimen- 
sions measured in the plane of he stamping be- 
îore assembly: the distance, N, between the 
centerline 4 and a centerline 4 of the ope.ning 
15 for the contact  is 1.297 inches, plus or minus 
.003 inch; the distance, O, betveen the centerline 
4 and the interconnection 8 of he tension 
member  and compression members 
inches; the distance, P, between the extreme free 
2O ends  of the compression members 6 and the 
centerline  is .710 inch, plus .000 inch, minus 
.002 inch; the overall width, Q, of the stamping.is 
.500 inch, plus or minus .0025 inch; the width, 1, 
of the compression members 6 is .109 inch, plus 
 25 or minus .003 inch;, the width, S, of the central 
portion of the tension member  is .156 inch, 
plus or minus .003 inch; and the width of the end 
lortion in which the mounting hole 46 is ïormed 
is .218 inch, plus or minus .002 inch. 
The anchor plate 34 to be used with a spring 
stamping of the dimensions specified above 
formed as a metal stamping from brass material 
measuring .064 inch in ,thickness, plus or minus 
.002 inch. The free ends of the legs 33 are grooved 
fo form recesses as herein described for the 
squared ends of the compression members 6. In 
its finished form the length of the legs 33 me- 
ured from the mounting hole (through which the 
screw 36 extends) .101 inch in diameter, plus or 
minus .0015 inch, spaced inwardly from the side 
of the member 4 .093 inch, plus or minus .001 
inch, to the bottom of the grooves is.740 inch, 
plus or minus .022 inch. The overall width ofthe 
anchor plate is .550 inch, plus or minns .003 inch. 
The width dimension of the anchor 3 ai the 
grooves may be slightly larger due to displace- 
ment of material in forming .the grooves. It is 
to be understood that the specific dimensions set 
îorth are hot limiting values and are applicable 
only to the specific embodiment shown herein. 
Another phase of the invention is directed 
fo a plunger  construction that effects sub- 
stantially simultaneous overcenter movement 
of both spaced stressed members 6. For this 
purpose the plunger is ïormed with 
(see Figs. 4 and 5) having a projection 62 with 
a surface 63 shaped to engage the tension ruera- 
ber  along a line substantially perpendicular 
to the longitudinal axis of the tension member 
. The plunger t4 is positioned and guided 
in ifs axial movement by an elongate d portion 
 projecting through a Snug fitting guldeway 
6 formed in a cover  on the housing 3. To 
insure that the contact surface 63 of the plunger 
65 14 does hot rotate relative to the tension ruera- 
ber t, the plunger  is formed with an inter- 
mediate skirt portion 65 integral with the head 
6 which is shaped to fit between the walls 
of the housing t3 fo prevent rotation of the 
ï0 plunger 4. In the present instance the plunger 
is formed as a single unit in which the elon- 
gated portion 64 is secured to a washer 6! which 
in turn is secured to the head portion 
Fig. 5 there is shown another constructisn of 
75 the plunger 4. As shown the head  of the 



p]unî;e |4 is îormedl with two projections. 6. in 
spaced . relation and: shaped to. engage the ten- 
SiOl membe |.1 at positions spaced adjacent 
each edge. of the latter member. It is fo be 
understood that either of the above construc- 
tions prevent turning movement oî the tension 
member (1 about its longitudinal, axis as it is 
moved through the axis oî maxhnum stress 
when the spring system is actuated. Either 
of these constructions assures a snap spring con- 
struction in which both sides oî the snap spring 
sTstem act c0ncurrently. 
I claim: 
1. In a snap action, device, the combinaion 
off a support., a snap spring comprising spaced 
compression member and an intermediate ten- 
sion member, said spaced compression.members 
and said tension member being interconnicted 
at inc end fo îorm an. end ïree fo more between 
opposed positions, means for mounting the op- 
posite end of said tension member, an anchor 
plate including spaced legs adjacent opposite 
sides of the mounted end of- the tension ruera- 
ber for lnounting the opposite ends of said com- 
pression members, said tension and compression 
melnbers in- the lnounted position being stressed 
to form a snap spring system having an axis 
maxinîum stress and a plunger mounted on said 
support and having spaced projections for 
gaging said tension melnber at spaced positions 
on a line extending transversely oï said tension 
lnember, said plflnger being shaped, to lnove said 
tension member without rotation thereoî about 
 longitudinal axis, through the axis oï maxi- 
mure stress whereby to move said ïree end 
tween the opposed positions with a snap action. 
.. In a snap action device, the combination 
of a supp.ort, a snap spring compr!sing spaced 
compression nîembers and ar intermediate ten- 
sion member, said spaced compression members 
and said tension member being interconnected 
at_ one end to form an end free. to move be- 
tween opposed positions, means îor mounting 
the opposite end oî said tension, member, an 
anchor plate including spaced legs adjacent op- 
posite sides of the lnounted end of the tension 
member ïor mounting the opposite ends of said 
compression members, said tension and com- 
pression members in the mounted position be- 
ing. stressed to form a snap spring system hav- 
ing. an axis of maximum stress, a plunger 
mounted on said support for engaging s.aid ten- 
sion lnelnber with a line contact, said line con- 
tact extending transversely of said tension meln- 
ber and substantially perpendicular to the lon- 
gitudinal axis-thereoî, said plunger being oper- 
able to move said tension melnber through the 
axis of maximuln stress whereby to move said 
îree end between the opposed positions with a 
snap action and lneans for preventing rotation 
of the plunger. 
3. In a snap action device, the combination of 
 support, a tension elnber mounted on sad 
support and havin a free end movable between 
preselected, positions, an anchor nîounted o said 
support, a compression melnber having one end 
supported on said anchor anoE the opposite nd 
interconnected with the free end of the tension 
member, said tension melnber and said conîpres- 
sion nîember fornîing a snao spring systenî hav- 
ing an axis of maximum stress, the distance be- 
tween said supported end of the colnpression 
lnember and the lnounted portion of the tension 
melnber as compared to tbe ]enth of said tension 
member being in substantially the ratio of 3 to 

5, and means engagin saic tension member for 
moving it through the. axis of maximum stress 
te more said iii end of the tension member 
between the preselected positions with a snap 
5 action. 
4. In a snap action, device, the combination of 
an overcenter snap spring formed by a compres- 
sion member and a tension member, said com- 
pression member and said tension member be- 
10 ing interconnected at one end te forln, an end 
free to more between the opposed steps, means 
for mounting the opposite: end of said tension 
member,, and means for lnounting the opposite 
endo£ said compression member, the distance 
15 to the. pointof support o the compressionmeln- 
ber lneasured from the. lnounting means of said 
tension member and the length of said tension 
member being in the ratio of approximately 3 
fo. 5. 
2O 5. In a snap. action device, the combination of 
a suppor% a tension, member having one. of 
ends mounted on. said support and having 
other end  free to more between opposed posi- 
tions, a compression lnelnber having one end 
i5 tercònnected with the îree end of the tension 
member and the opposite end in spaced relation 
wih said mounted end of the tension member» 
means. Ïor supporting said opposite end-oÏ the 
compression nîember, the distance from said lat- 
30 ter support means for the opposite end. of said 
 compression nîelnber to the mounted end of. the 
tension member and the length of the tension 
nîember from thesame point on the mounted end 
of' the tension melnber to the point of intercon- 
35 nection with the colnpression member being in 
the ratio of 3 fo 5, said tension member and said 
compression, member forming an overcenter snap 
spring syst.ln, and nîeans engageable with said 
tension melnber for moving said spring system 
40 overcenter whereby saoEd free end lnoves between 
saint preselected positions with a snap action. 
6: In a snap action device, the combination of 
a base, spaced stops mounted thereon, an over- 
cnter snap spring having an axis of maximum 
stress and forlned by spaced- compression mem- 
45 bers and an internîediate tension member, said 
spaced conîpression members and said tension 
nîelnber being interconnected at one end  to form 
an end free to more between the opposed stops 
witti a snap action; means for mounting the op- 
50 posite end of said tension lnember, an anchor 
plate including spaced' legsadjacent opposite sides 
of tlie mounted end of the tension melnber for 
nîounting the oppoSite ends of said colnpression 
50 ]-.em.bers, the distance en said legs to the poin Of 
support o the compression melnbers lneasured 
from. the lnóunting- means of said tension ruera- 
ber. and the length of said tension member 
ing in. the rao of approxilnately. 3 to 5, and 
60 lnens, engageable with said. tension member for 
nîoving it through the axis of nîaximum stress 
whereby to lnove said free end between, the stops. 
7. In a snap action device, the combination of 
a sap spring system having an axis of maximum 
65 stress comprising..a tension member having a sup- 
ported end and a end h'ee to move between 
preslected positions,, and a compression melnber 
having one end interconnected with said free end 
of the tension melnber and having an opposite 
0 end in spaced relation with the supported end 
of the tension lnelnber, means for supporting said 
opposite end of the conîpression member, said 
supporting means being located at a position sub- 
stantially three-fifths of th distance between 
5 the supported end oÏ the tension, member and 
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the interconnection beLeen the tension member 
and the compression member from the supported 
end of the tension member, and means engaging 
said tension member a a position substantially 
two-thirds of the distance from the supported 
end of the tension nmmber to the supporting" 
means for said compression member ïrom the 
supported end for moving the tension nîember 
through the axis of maximum stress whereby to 
more said ïree end between opposed positions 
with a snap action. 
8. In a snap action device, the combination oï 
a snap spring system having an axis of maximum 
stress comprising a tension member having a 
supported end and an end free to more between 
preselected positions with a snap action when 
the tension member moves through the axis of 
maximum stress, and spaced compression mem- 
bers having one end interconnected with said 
free end of the tension member and having their 
opposite ends in spaced relation with the sup- 
ported end of the tension member, means for 
supporting said opposite ends of the compres- 
sion members, said supporting means being 
cated ata position substantially three-fifths of 
the distance between the supported end of the 
tension member and the interconnection between 
the tension member and the compression mem- 
bers from the suported end of the tension more- 
ber, and means engaging said tension member 
ata position substantially two-thirds of the dis- 
tance from the supported end of the tension 
membeï to the supporting means for said com- 
pression member from the supported end and 
shaped to engage said tension member whereby 
fo prevent rotation of said tension member about 
its longitudinal axis as the latter move through 
the axis of maximum stress. 
9. In a snap acting device, the combination of 
a snap spring system comprising spaced first 
stressed members and a second stressed more- 
ber, said spaced stressed members and said sec- 
ond stressed member being interconnected af one 
end fo form an end ïree fo move between op- 
posed positions, means for mounting the oppo- 
site end of said second stressed membeï, an 
chor plate comprising spaced legs adjacent op- 
posite sides of the mounted end of the second 
stressed member for supporting the opposite 
ends of said spaced stressed members, said point 
of support for the spaced sessed members be- 
ing located substantially three-fifths of the dis- 
tance between the mounted end of the second 
stressed member and the interconnection between 
the second stressed member and the spaced 
stressed members from the mounted end of said 
second stressed member, said stressed members 
in the mounted position being stressed to form 
a snap spring system having an axis of maxi- 
mum stress, and a plunger having a portion 
gaging one side of said second stressed member 
with line contact along a line extending trans- 
versely of said second stressed member substan- 
tially two-thirds of the distance from the 
mounted end of the second stressed member to 
the point of support for said spaced stressed 
members from the mounted end of said second 
stressed members, said portion positioned to ex- 

8 
tend substantially perpendicular to the longitu- 
dinal axis thereof, said plunger being operable 
to move said second stressed member through 
the axis of maximum stress whereby said free 
5 end moves between opposed positions with a snap 
action. 
10. In a snap action device, the combination 
of a support, a snap spring comprising spaced 
compression members and an intermediate ten- 
o sion member arranged in edgewise spaced rela- 
tionship, said spaced compression members and 
said tension member being interconnected ai 
one end to ïorm an end ïree to move between op- 
posed positions, means for motmting the op- 
15 posite end of said tension member, an anchor 
plate secured adjacent the mounted end of the 
tension member including spaced legs extending 
longitudinally of and in edgewie spaced rela- 
tion to opposite sides of the tension member for 
2o mounting the opposite ends of said compression 
members, said tension and compression members 
in the mounted position being stressed to forma 
sn.p spring system having an axis of maximum 
stress and a plunger mounted on said support 
25 having a portion shaped for reception between 
said spaced legs, the end of sad portion having 
a shape fo engage the tension member along 
a line extending transversely thereof to more 
the tension member t.hrough the axis of maxi- 
I mure stress without rotation thereof about a 
longitudinal axis upon movement of the tension 
member by the plunger and to resist rotation of 
the tension member about a longitudinal axis 
upon return movement of the tension member. 
35 11. In a snap action device, the combination 
of a leaf spring comprising tension and com- 
pression members joined at an end free to more, 
a support for mounting the other end of the 
tension member, and means for pivotally mount- 
40 ing the other end of the compression member 
to stress the compression member in bowed com- 
pression, the distance between the mounting for 
the compression member and the support for 
the tension member being to the length of the 
,5 tension member from its support substantially 
in the ratio of 3 to 5. 
12. The combination recited in claire 11, fur- 
ther characterized by a plunger positioned to 
engage the tension member at substantially two- 
50 thirds of the distance from ifs support fo the 
mounting for the compression member for mov- 
ing the tension member through an axis of maxi- 
mum stress with the compression member. 
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